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Abstract 
The article provides an overview of the legislative and regulatory base used in the modern system of technical regulations in the 
Russian Federation in terms of improving the energy efficiency of buildings. The author shows the necessity for the experimental 
research to find the basis for standard regulations to implement the legislative requirements for actual confirming the building 
energy efficiency in practice. The results obtained provide a verification method for energy performance estimation based on 
calculation of the energy performance certificate with the help of factual values of the heat and power indicators. 
© 2016 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Nowadays, improving buildings energy performance based on energy saving is one of the most important trends 
in the construction and housing and public utility sector [1]. 
The legislative and regulatory basis necessary for the systematic activity and improving energy performance is 
well developed the Russian Federation [2]. 
However, to implement some of the legislative regulations for buildings energy efficiency in practice, and 
particularly for actual confirming the heat insulation level, conducting scientific experimental studies develop the 
standard regulations are necessary. 
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2. The overview of legislative requirements for energy efficiency 
The Federal Law ʋ 261-FZ "Energy saving and energy efficiency improvements and amendments to particular 
legislative acts of the Russian Federation" adopted on November 23, 2009, clearly outlined the legal regulations in 
the field of energy saving and energy efficiency [2]. 
The provisions of the law are given in some articles of the Russian Federation Urban Planning Code[3], including 
the compulsory design documentation "The list of measures to ensure the compliance with the requirements of 
energy efficiency and instrumentation equipment requirements for registration energy resources in use" (Part 12, 
Article 48 of the Russian Federation Urban Planning Code) [4]. This part contains all the indicators characterizing 
the energy efficiency of the designs, as well as the comparing  these designs with the corresponding normative 
values. Adopted on December 30, 2009, the Federal Law ʋ 384-FZ "Technical Regulations on the buildings and 
structures safety" [5] established the energy efficiency as one of the basic requirements for  the buildings 
constructed. On June 21, 2010 the Federal Government approved the list of national standards and codes ʋ 1047-r, 
which legally provides the requirements of  the Federal Law "Technical regulation on buildings and structures 
safety". The list also includes the SNIP (Construction Norms & Regulations) 23-02-2003 "Heat insulation of 
buildings" [6] (hereinafter - SNIP 23-02-2003).  
On June 30, 2012 the Code of Practice (SP) 50.13330.2012 "Heat insulation of buildings. The updated edition of 
SNIP 23-02-2003"[7] (hereinafter - SP 50.13330.2012) was ratified by the Ministry for Regional Development of 
the Russian Federation (Order ʋ 265). According to the Russian Federation Government Decree ʋ 1521, 
December 26, 2014, the set of rules is currently applied on a mandatory basis to the structures, whose design 
documentation is presented to the state or non-state expertise after July 1, 2015. 
SP 50.13330.2012 was developed to increase the level of buildings safety and regulatory compliance with 
European and international regulations, to apply the unified methods of determining the performance parameters and 
evaluation methods. 
According to the standards the energy efficiency requirements are applied to heated residential, public, industrial, 
agricultural and residential buildings, where there is a necessary to maintain a certain temperature and humidity 
conditions, except the buildings types defined in the Part 5 of Article 11 and Part 1 of Article 48 of the Federal Law 
adopted on November 23, 2009 ʋ 261-FZ, and buildings types defined in SP 50.13330.2012 SNIP 23-02-2003. 
Legal and regulatory acts of the Russian Federation, adopted for the implementing the state policy in energy 
saving, provide gradual tightening for energy efficiency requirements.  
According to the Russian Federation Government Decree ʋ 18 adopted on January 25, 2011, the energy 
efficiency requirements should include a decrease in indicators giving the specific value of the annual energy 
consumption, at least every 5 years. Since January, 2011 (2011  2015 period) – not less than 15 percent  relative to 
the baseline; since January 2016, (2016 - 2020 period) – not  less than 30 percent relative to the baseline; from 
January, 2020 – not  less than 40 percent relative to the baseline. The baseline level of the specific characteristics of 
the thermal energy consumption for heating and ventilation was set in the SP 50.13330.2012 (Table 13 and Table 
14), and the baseline level of the specific thermal energy consumption for heating and ventilation was set the SNIP 
23-02-2003 (Table 8 and 9). 
According to Part 2 of Article 54 of the Russian Federation Urban Planning Code, Part 8, Article 11 of the 
Federal Law adopted on November 23, 2009 ʋ 261-FZ "On energy saving and energy efficiency improvements and 
on amendments to certain legislative acts of the Russian Federation", the conformance inspecting buildings put into 
operation to the energy requirements on efficiency and equipping with energy metering devices is performed by 
government construction committee when the law allows state inspections in construction. In other cases, 
monitoring the energy efficiency requirements confirming and equipping with energy metering devices of the 
inspected buildings are carried out by the real estate developer. 
To monitor the compliance of residential and public buildings with energy efficiency requirements, the energy 
performance certificate is being developed. It specifies the regulatory, design and actual values for energy 
indicators, as well as the energy efficiency class (energy saving class). Energy performance certificate is not 
developed for industrial buildings, instead estimating compliance of the enclosing parts with the requirements is 
done [8-10]. 
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Energy performance certificate is a document containing geometrical, power and thermal performance of the 
building, building designs and enclosing parts and specifying the compliance of a building with the normative 
documents requirements. The structure of the certificate is based on the thermotechnical design system and the 
analyzing the efficiency of engineering and technical support systems [11].  
The indicators of the regulatory requirements, mandatory for each type of buildings are shown in the table 1. 
Table.1. The indicators for regulatory requirements (standardized heat and power indicators), mandatory to 
establish for each type of buildings. 
Indicator 
Type of building 
Residential Public Industrial 
Reduced total thermal resistance 
of enclosing structures + + + 
Specific heat-shield performance + + + 
Temperature difference 
between the indoor air 
temperature and inner surface 
temperature 
in the enclosing structure 
+ + + 
The air permeability of enclosing 
structures + + + 
Ventilation rate at a pressure 
difference of 50 Pa + + – 
The specific characteristics of the 
thermal energy consumption for 
heating and ventilation 
+ + – 
 
According to the current legislation (including Article 55 of Part 3.1 of the Russian Federation Urban Planning 
Code, Paragraph 1 and Paragraph 2 of the Rules determining the classes of energy efficiency for multicompartment 
buildings, approved by the Order of Ministry for Russian Federation Regional Development adopted on April 08, 
2011, ʋ 161, Paragraph 10.8 and Paragraph 10.9 SP 50.13330.2012) the actual value for standardized thermal 
power indicators must be defined according to the results of the research, measures, examinations, tests of the 
compulsory instrumental control (Fig. 1).  
 
 
Fig. 1. Full-scale thermal imaging survey of a residential house facade. 
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In cases where the current legislation provides the state control, the results of determining the actual values of the 
standardized heat and power indicators must be presented to the inspecting body of the state commission before 
issuing the conformance of constructed and reconstructed structure to documented regulations and project 
documentation, including the energy efficiency requirements and equipping the constructed object with energy 
metering devices. 
It is necessary to bear in mind that the Part 9 Article 15 of the Federal Law from November 23, 2009 ʋ 261-FZ 
"On energy saving and energy efficiency improvements and on Amendments to Certain Legislative Acts of the 
Russian Federation" is not valid since June 1, 2014, according to which energy performance certificates for the 
commissioned buildings, after the construction and reconstruction, could be issued based only on design 
documentation. At present, issuing the energy performance certificate based only on the design documentation 
without the actual values confirming the results of the standardized instrumental control of heat and power indicators 
is considered as a violating the Russian Federation current legislation and entails administrative liability. 
The instrumental control of the standardized heat and power indicators is carried out using the methods 
established by GOST (all-Union State Standard) 26629 and GOST 54852 "Buildings and Structures. Thermal 
insulation quality control method for enclosing structures", GOST 31167 "Buildings and Structures". Methods for 
determining the air permeability of enclosing structures in field conditions, "GOST 26254" Buildings and Structures. 
Methods for determining the R-value" and other relevant standardization documents [12,13]. 
It should be noted that the law does not specify the methodology for determining each of the standardized 
indicators. However, any method should be tested in the territory of the Russian Federation and confirmed by the 
relevant standardized documents. 
3. Experimental research 
Since 2011, the Construction Technology Department of South Ural State University carries out scientific 
experimental research in the field of improving the energy efficiency [14]. 
In 2014, the patent for the device defining reduced thermal resistance for the enclosing structures in summer 
season was obtained based on the results of field experiments [15]. The declared device relates to controlling 
machinery and buildings and structures engineering diagnostics and can be used in the quality controlling system in 
construction works. The objective of the device is to extend the functionality and to simplify controlling the 
construction works for determining the reduced thermal resistance. 
We should also mention the experimental studies to determine the impact of industrial heat-conducting inclusions 
for applying different types of enclosing parts on reduced thermal resistance [16]. 
For a comprehensive quantitative assessing the enclosing structure thermal protection level the following 
methods are provided: laboratory testing and computer mathematical simulation of heat transfer process. For 
computer modeling the temperature fields ELCUT program is selected, which allows to set the thermal and physical 
properties of the constructed components and their geometry. The analysis of temperature fields with numerical 
methods of mathematical modeling has the following advantages: imitation of the actual conditions of heat transfer, 
high speed and high accuracy calculations. Nevertheless, to validate the computer mathematical modeling results it 
is necessary to compare them with laboratory tests conducted according to the normative procedure for similar 
design solutions under the similar temperature conditions. 
The values of thermal conductivity of enclosing structures obtained through the computer simulation showed 
good convergence with the laboratory values, with the error less than 5%.  
As a result of these experimental studies, the coefficients of  industrial heat-conducting inclusions (possible 
defects) were received in respect of ventilated facade systems: the gap in the joint insulation boards, the gap in the 
junction bracket with insulation board, the peeling of  insulation boards from the base, the deviation from the base 
thickness design values, the deviation from the design values of the base thermal conductivity, the deviation from 
the design values of the insulation layer thickness, the deviation from the design values of the insulating layer 
thermal conductivity, the deviation from the design values of the bracket thickness, the deviation from the design 
value of the bracket material bracket material thermal conductivity, the gap in the functional joint between the base 
and the floor slab, the deviation from the design values of the aggregate material thermal conductivity in the 
functional joint between the base and the floor slab [17]. 
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The practical approbation of the research results is confirmed by the Union of Construction Companies in the 
Urals and Siberia (SRO) and the standard "Evaluation of the energy efficiency of buildings. Control to requirements 
for heat insulation of exterior enclosing structures" [18]. 
The research allows to develop the methodology to confirm the energy efficiency, based on the calculating 
energy performance certificate according to the actual values for heat and power indicators [19]. The actual value 
for the reduced thermal resistance Rw,i depending on its estimated value Rw with the influencing industrial heat-
conducting ki inclusions is calculated as follows: 
,w i w iR R k    (1) 
4. Conclusions 
The proposed method of energy efficiency verification allows to aliminate possible violations quickly and does 
not require time-consuming and expensive field tests [20]. However, further studies are needed to determine the 
impact on reduced resistance to heat transfer of industrial heat-conducting inclusions to apply different types of 
enclosing structures for its full and comprehensive implementation. 
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